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TEST APPARATUS AND PROBE CARD

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This is a continuation application of PCT/JP2007/
073597 filed on Dec. 6, 2007 which claims priority from a
Japanese Patent Application NO. 2007-18425 filed on Jan.
29, 2007, the contents of which are incorporated herein by
reference.

BACKGROUND
[0002] 1. Technical Field
[0003] The present invention relates to a test apparatus and

a probe card. In particular, the present invention relates to a
test apparatus that tests a wafer or the like having a connection
terminal, as a device under test, and to a probe card mounted
thereto.

[0004] 2. Related Art

[0005] Ina wafer test in which a semiconductor circuit or a
semiconductor device (DUT) and the like is tested in a wafer
form, a component referred to as “probe card” is used for
providing electrical connection to minute connection termi-
nals on the wafer. A probe card is positioned between a device
under test and a test apparatus to provide electric connection
to them.

[0006] A probe card has probe pins to abut against minute
connection terminals of a device under test, for allowing
electrical connection. In addition, a probe card has pads and
the like to abut against spring pins provided for a semicon-
ductor test apparatus. According to them, a device under test
and a test apparatus are electrically connected to each other,
without trouble of removing/mounting or plugging/unplug-
ging of connectors and so on.

[0007] The probe card is exchangeable in most test appa-
ratuses. Moreover, many types of devices under test can be
tested using a single test apparatus, by preparing many types
of probe cards corresponding to the number of specifications
of the devices under test.

[0008] Japanese Patent Application Publication No.
08-306750 proposes usage of, in a wafer test apparatus, a
probe card equipped with a function of diagnosing the test
apparatus itself (self-diagnosis function), in an effort to pro-
vide the test apparatus with a variety of functions using a
probe card, which is small and easy to exchange.

[0009] Japanese Patent Application Publication No.
09-298223 discloses a test apparatus to which probe cards of
different sizes are mounted, thereby increasing the types of
probe cards mountable to the test apparatus, further enhanc-
ing the availability of the test apparatus.

[0010] Recently, as devices under test have been improved
to have advanced functions, the number of connection termi-
nals formed on a wafer, i.e., a device under test, is noticeably
increasing. Test apparatuses are also being equipped with
improved performance and advanced functions, to conduct a
plurality of types of tests simultaneously. Consequently, there
is a demand to increase the number of signal transfer paths to
a device under test, so as to improve the throughput of a test.
[0011] If the number of connection terminals in a device
under test is increased, the number of probe pins mounted to
a probe card also increases. The probe pin itself is a minute
element, and the probe card is sufficiently smaller than a
device under test. Therefore, the device under test can still
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maintain connection even if the number of connection termi-
nals has increased, by simply increasing the number of probe
pins.

[0012] With respect to the connection between the probe
card and a test apparatus, however, space allocation is becom-
ing a problem. Specifically, spring pins widely used for con-
necting a test apparatus to a probe card has such a movable
structure that is biased in an elongating direction and is short-
ened when abutting against a pad. Therefore, a spring pin has
to have a certain thickness.

[0013] Moreover, some probe cards have spring pins
shaped as needles or as bars, which repeat being in contact
with and apart from the pads as the test apparatus is used. For
this reason, a pad is required to have a width or a space
sufficient for the thickness of a spring pin.

[0014] The above requirements impose limitation on the
number of signal transfer paths formed between a test appa-
ratus and a probe card, which hinders improvement in
throughput of a test apparatus. For other things, a device
under test that has a tremendously large number of connection
terminals requires an expensive dedicated test apparatus. An
example of such device under tests having many connection
terminals is a driving circuit for liquid crystal display devices
which have recently been widely produced.

SUMMARY

[0015] Therefore, it is an object of an aspect of the innova-
tions herein to provide a test apparatus and a probe card,
which are capable of overcoming the above drawbacks
accompanying the related art. The above and other objects
can be achieved by combinations described in the indepen-
dent claims. The dependent claims define further advanta-
geous and exemplary combinations of the innovations herein.
[0016] According to the first aspect related to the innova-
tions herein, one exemplary test apparatus for testing a device
under test, includes: a test head that communicates a signal
with the device under test and tests the device under test; a
prober on which the device under test is mounted; and a probe
card that is positioned between the test head and the prober
and that transfers a signal between the test head and the device
under test, where the test head includes a plurality of test head
pins on a surface thereof facing the probe card, the plurality of
test head pins electrically connected to the probe card, the
probe card includes: a plurality of probe pins that are provided
on a surface of the probe card facing the prober and that are
electrically connected to a terminal of the device under test; a
plurality of test head pads that are provided on a surface of the
probe card facing the test head and that are electrically con-
nected to the test head pins and to the probe pins; and prober
pads that are provided on a surface of the probe card facing the
prober and that are electrically connected to the probe pins,
and the prober includes: a prober connection section that is
provided on a surface of the prober facing the probe card and
that is electrically connected to the prober pads; and a transfer
path for transferring a signal between the test head and the
prober connection section.

[0017] According to the second aspect related to the inno-
vations herein, one exemplary probe card is a probe card
provided between a test head and a prober within a test appa-
ratus that tests a device under test, the test head communicat-
ing a signal with the device under test and testing the device
under test, and the prober having the device under test
mounted thereon, the probe card transferring a signal between
the test head and the device under test and including: a plu-
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rality of probe pins that are provided on a surface of the probe
card facing the prober and that are electrically connected to a
terminal of the device under test; a plurality of test head pads
that are provided on a surface of the probe card facing the test
head and that are electrically connected to test head pins on
the test head and to the probe pins; and prober pads that are
provided on a surface of the probe card facing the prober,
electrically connected to a prober connection section on the
prober, electrically connected to the test head via a transfer
path, and electrically connected to the probe pins, the transfer
path connecting the prober connection section to the test
head.

[0018] The summary clause does not necessarily describe
all necessary features of the embodiments of the present
invention. The present invention may also be a sub-combina-
tion of the features described above. The above and other
features and advantages of the present invention will become
more apparent from the following description of the embodi-
ments taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1is a view showing each constituting element
of a test apparatus 100 separately from each other.

[0020] FIG. 2 shows the placement of each element on an
upper surface 111 of a prober 110.

[0021] FIG. 3 is a view of a probe card 300 seen from the
prober 110.
[0022] FIG. 4 is a view of the probe card 300 seen from a

test head main body 130.

[0023] FIG. 5 schematically shows the entire structure of
the test apparatus 100 according to an embodiment.

[0024] FIG. 6 schematically shows the structure of a signal
transfer path 400 formed in the test apparatus 100.

[0025] FIG. 7 is a view showing each constituting element
of a test apparatus 101 separately from each other.

[0026] FIG. 8 shows the placement of each element on an
upper surface 111 of a prober 110.

[0027] FIG. 9 is a schematic cross sectional view of the
entire structure of the test apparatus 101 according to the
other embodiment.

[0028] FIG. 10 schematically shows the structure of a sig-
nal transfer path 500 formed in the test apparatus 101.
[0029] FIG.11is aview showing each constituting element
of a test apparatus 102 separately from each other.

[0030] FIG. 12 shows the placement of each element on an
upper surface 111 of a prober 110.

[0031] FIG. 13 is a view of a probe card 301 of the test
apparatus 102, seen from the prober 110.

[0032] FIG. 14 is aview of a probe card 300 mounted to the
prober 110.
[0033] FIG. 15 is a schematic cross sectional view of the

entire structure of the test apparatus 102 according to still
another embodiment.

[0034] FIG. 16 schematically shows the structure of a sig-
nal transfer path 600 formed in the test apparatus 102.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0035] Some aspects of the invention will now be described
based on the embodiments, which do not intend to limit the
scope of the present invention, but exemplify the invention.
All of the features and the combinations thereof described in
the embodiment are not necessarily essential to the invention.

Feb. 4, 2010

[0036] FIG. 1 is a cross sectional view showing each con-
stituting element of a test apparatus 100 in an embodiment,
separately from each other. As shown in this drawing, the test
apparatus 100 includes a prober 110, a probe card 300, a
performance board 120, and a testhead main body 130, which
are stacked in the stated order. The test apparatus 100 also
includes a connectorized cable 430 for connecting the prober
110 and the performance board 120, as detailed later. When
the test apparatus 100 is driven, a device under test 200 such
as awafer is placed between the prober 110 and the probe card
300.

[0037] A prober main body 114 of the prober 110 is accom-
modated in a case 112 having an opening 113 on its upper
surface. A chuck 116 on the upper surface of the prober main
body 114 is used to retain the device under test 200 within the
opening 113 during a test.

[0038] In the present embodiment, a signal transfer path
400 is created on the upper surface inside of the prober 110.
The signal transfer path 400 is formed to include a connection
substrate 410 suspending from the inner upper surface 111 of
the case 112 via a spacer 412. An end of the connection
substrate 410 is provided with a pin module 420 having a
plurality of spring pins 421. The other end of the connection
substrate 410 is provided with a cable connector 432.

[0039] The pin module 420 and the cable connector 432 are
electrically connected to each other, via wiring (not shown in
the drawing) formed on the connection substrate 410. More-
over, the cable connector 432 is connected to an end of the
connectorized cable 430, the connectorized cable 430 being a
multicore cable 431 having cable connectors 433 and 435 at
both ends.

[0040] The probe card 300 includes a substrate 310 having
a smaller area than the opening 113 of the prober 110, and
probe pins 320 protruding downward from its lower surface.
The specification and the placement of the probe pins 320 are
determined depending on the structure of each device under
test 200. The probe card 300 is provided within the opening
113 of the prober 110, with its probe pins 320 abutting against
the device under test 200, to provide electric connection to the
device under test 200.

[0041] The performance board 120 has a substrate 124, the
lower surface of which is covered by a case 122. A plurality of
card connectors 126 are mounted to the upper surface of the
substrate 124. A plurality of pin modules 128 are mounted at
the bottom of the case 122. Each of the pin modules 128 has
a plurality of spring pins 129. Each spring pin 129 is con-
nected to any of the card connectors 126 on the substrate 124
via a connection cable 121. Note that the performance board
120 may include therein a dedicated circuit 123.

[0042] The performance board 120 also includes a cable
connector 125 at a side surface of the case 122. The cable
connector 125 is electrically connected to any of the card
connectors 126. The cable connector 125 is also coupled to
the other end of the connectorized cable 430, as detailed later.
[0043] The testhead main body 130 includes a case 132 for
accommodating a plurality of pin electronics cards 134. Each
of the pin electronics cards 134 has a connector 136 at the
lower end thereof, and is connected to any of the card con-
nectors 126 of the performance board 120.

[0044] In this way, the prober 110, the probe card 300, the
performance board 120, and the test head main body 130 are
provided as elements separable from each other. According to
this structure, the test apparatus 100 is able to perform a wide
variety of tests by arbitrarily combining the probe card 300,
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the performance board 120, and the pin electronics cards 134,
depending on the type of the device under test 200 as well as
the test to be performed, and so on. A device under test 200
having a different specification can be tested by exchanging
only some of the parts of the probe card 300 or the like, which
leads to cost reduction pertaining to tests while improving the
operation ratio of the test apparatus 100.

[0045] Here, the prober 110 exclusively physically oper-
ates the device under test 200. Specifically, the prober 110
transfers the device under test 200 to the chuck 116 thereby
maintaining it, and discharges the device under test 200 after
the test. Once the test of one device under test 200 is over, the
prober 110 supplies the next device under test 200.

[0046] On the other hand, the test head main body 130
performs an electronic test function of a device under test 200.
The pin electronics cards 134 mounted to the test head main
body 130 are respectively equipped with test procedures or
test data to be executed, and conduct a test by communicating
signals with the device under test 200 on the chuck 116 via the
performance board 120 and the probe card 300 as detailed
later.

[0047] FIG. 2 shows a layout on the upper surface 111 of
the prober 110 for the test apparatus 100. As shown in this
drawing, a round opening 113 is formed in the center of the
upper surface 111 of the prober 110. In this drawing, the
probe card 300 is not present, to expose the chuck 116 in the
center of the opening 113.

[0048] A multitude of pin modules 420 are provided in a
radial formation to surround the chuck 116. Each of the pin
modules 420 includes a plurality of spring pins 421. Each
spring pin 421 is biased upward, and expands and contracts
individually.

[0049] At two corners of the upper surface 111, a pair of
cable connectors 432 are placed. In this drawing, the cable
connector 432 is not connected to anything.

[0050] FIG. 3 is a view of the probe card 300 in the test
apparatus 100, seen from the prober 110 (i.e. looked up at
from below). As shown in this drawing, the probe card 300
includes a round substrate 310 and a multitude of pads 340
formed on the lower surface of the substrate 310. A plurality
of'probe pins 320 are placed in the center of the lower surface
of'the probe card 300. Each of the pads 340 has a flat surface,
and is connected to any of the probe pins 320.

[0051] FIG. 4 is a view of the probe card 300 seen from the
testhead main body 130 (i.e. looked down on from above). As
shown in this drawing, a multitude of pads 330, each also
having a flat surface, are formed on the upper surface of the
probe card 300. Note that the pads 330 are independent from
the pads 340, and each pad 330 is connected to any of the
probe pins 320 independently.

[0052] For facilitating illustration, these drawings illustrate
five concentric arrays of pads 330 and 340. However, the
number of pads used for an actual probe card 300 is far greater
than this. Moreover, the arrangement is not limited to as
described above.

[0053] FIG. 5 shows a cross sectional view of the consti-
tuting elements of the test apparatus 100 in their assembled
state. As shown in this drawing, the device under test 200 is
held on the chuck 116 of the prober 110. The probe card 300
is mounted immediately above the chuck 116, with its probe
pins 320 abutting against the device under test 200 from
above.

[0054] Here, the upper end of each of the spring pins 421 of
the pin module 420 abuts against a pad 340 on the lower

Feb. 4, 2010

surface of the probe card 300. The upper surface of the probe
card 300 has substantially the same height as the upper sur-
face of the prober 110.

[0055] The performance board 120 and the test head main
body 130, coupled to each other, are mounted above the probe
card 300. Here, the spring pins 129 of the pin module 128 abut
against the pads 330 of the probe card 300.

[0056] Moreover, an end of the connectorized cable 430 is
coupled to the cable connector 432 of the prober 110. The
other end of the connectorized cable 430 is coupled to the
cable connector 125 of the performance board 120.

[0057] FIG. 6 schematically shows a signal transfer path
400 formed in the test apparatus 100 in the above-described
state. In the drawing, the device under test 200 and the probe
pins 320 are brought into contact with each other to form
electrical connection therebetween (arrow P in the drawing).
As aresult, a connection terminal of the device under test 200
is connected to any of the pads 330 and the pads 340 of the
probe card 300.

[0058] Each of the pads 330 provided on the upper surface
of'the probe card 300 is connected to the performance board
120 via a spring pin 129 of a pin module 128 (arrow A). In the
performance board 120, a pin module 128 is connected to any
of the card connectors 126 via a connection cable 121,
thereby creating a signal transfer path from the device under
test 200 to any of the pin electronics cards 134.

[0059] The pads 340 provided on the lower surface of the
probe card 300 are connected to the pin modules 420 (arrow
B), and further to the cable connector 432 via the wiring (not
shown in the drawing) on the connection substrate 410. The
cable connector 432 is connected to the cable connector 125
on the performance board 120 via the connectorized cable
430 (arrows C and D). The cable connector 125 is connected
to any of the card connectors 126 via the connection cable
127. According to the above arrangement, another signal
transfer path from the device under test 200 to any of the pin
electronics cards 134 is created.

[0060] With respect to the surface structure of the probe
card 300, the probe card 300 has pads 330 and 340 in the same
number respectively on the front side and the rear side
thereof. Accordingly, the number of signal transfer paths
created between the device under test 200 and the test head
main body 130 can be doubled compared to the number of
signal transfer paths created for a probe card 300 having pads
330 only on one side thereof facing the performance board
120.

[0061] In the present embodiment, a signal transfer path is
formed via the internal space of the prober 110. Alternatively,
asignal transfer path can be formed by taking out a cable from
the lower surface of the probe card 300 either directly or via
a connector. In that case, the number of signal transfer paths
can be increased without changing the structure of the exist-
ing prober 110, if anotch is created on the substrate 310 of the
probe card 300 to take out a cable.

[0062] In this way, a signal transfer path can include a test
head connector electrically connected to a test head, a prober
connector electrically connected to a prober connecting sec-
tion, and a cable for electrically connecting the test head
connector to the prober connector. According to this arrange-
ment, the number of signal transfer paths between a device
under test and a test head can be increased using compara-
tively inexpensive elements.

[0063] Note that a signal transfer path formed by the mul-
ticore cable 431 from the pad 340 via the internal space of the
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prober 110 has a longer length than a signal transfer path
formed form the pad 330 via the spring pin 129. It is therefore
preferable to allocate high frequency signals to a signal trans-
fer path via the pads 330, because it is shorter.

[0064] The test head can communicate a low frequency
signal with a device under test on a path via the transfer paths,
and communicate a high frequency signal with a device under
test on a path via the test head pins. By doing so, the transfer
quality of a multitude of signals can be highly maintained
since high frequency signals can be transferred via the test
head pins, which is a shorter path.

[0065] FIG. 7 is a view showing each constituting element
of a test apparatus 101 according to the other embodiment,
separately from each other. Note that the constituting ele-
ments in this test apparatus 101 that are the same as those in
the test apparatus 100 are assigned the same reference numer-
als, to avoid redundant explanation in the following.

[0066] As shown in this drawing, in the test apparatus 101,
the probe card 300 and the test head main body 130 have the
same structure as their counterparts in the test apparatus 100
shown in FIG. 1. Moreover, the prober 110 has almost the
same structure as that of its counterpart in the test apparatus
100, except for the structure of the signal transfer path 500.
[0067] Specifically, in the test apparatus 100, the signal
transfer path 500 is formed to include a connection substrate
510 suspending from the inner upper surface 111 of the case
112 via a spacer 512. Pin modules 520 are mounted to one end
of the connection substrate 510.

[0068] Pad modules 530 are mounted to the upper surface
111 of the case 112 of the prober 110, above the connection
substrate 510. The pin modules 520 and the pad modules 530
are electrically connected to each other via wiring (not shown
in the drawing) on the connection substrate 510 and via a
connection cable 531. Each of the pin modules 520 includes
a plurality of spring pins 521.

[0069] Also in the test apparatus 101, the performance
board 120 further includes pin modules 148 that are to be
positioned outside the probe card 300, in addition to the pin
modules 128 to abut against the upper surface of the probe
card 300. Each of the pin modules 148 also includes a plural-
ity of spring pins 149 just as each of the pin modules 128. In
addition, each of the pin modules 148 is connected to any of
the card connectors 126 via a connection cable 141.

[0070] Inthe above-explained structure, it is preferable that
the upper surface of the probe card 300 have the same height
as the upper surface of the prober 110, when the probe card
300 is mounted to the prober 110. By doing so, both of the pin
modules 128 and 148 can have favorable connection.

[0071] FIG. 8 shows a layout on the upper surface 111 of
the prober 110 in the test apparatus 101. As shown in this
drawing, inside the opening 113, a chuck 116 and pin mod-
ules 520 in annular formation to surround the chuck 116 are
provided. This placement is the same as the placement in the
test apparatus 100. Here, a difference from the test apparatus
100 is that pad modules 530 are provided in annular formation
to surround the opening 113, on the upper surface 111 of the
prober 110. Each of the pad modules 530 includes a plurality
of pads 532.

[0072] In this way, the pads 532 are provided outside the
opening 113, so that the spring pins 149 of the performance
board 120, which are to abut against the pad 532, are provided
outside the area facing or corresponding to the probe card
300. This layout is made possible by taking advantage of an
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empty space of the test apparatus 100, which prevents the test
apparatus 101 to be larger in size.

[0073] FIG. 9 is a cross sectional view of the test apparatus
101 in assembled state. As shown in this drawing, the upper
end of each of the spring pins 521 abuts against the lower
surface of the probe card 300. Accordingly, the pads 340 and
the spring pins 521 are electrically connected to each other.
[0074] As regards the performance board 120, the spring
pins 129 of the pin modules 128 abut against the pads 330 on
the upper surface of the probe card 300, and the spring pins
149 of the pin modules 148 abut against the pads 532 of the
pad modules 530, to enable electrical connection therebe-
tween.

[0075] FIG. 10 schematically shows the structure of a sig-
nal transfer path 500 formed in the test apparatus 101
assembled in the above manner. In the drawing, the device
under test 200 and the probe card 300 are electrically con-
nected to each other via the probe pins 320, as shown in the
arrow P in the drawing. As a result, a connection terminal of
the device under test 200 is connected to any of the pads 330
and the pads 340 of the probe card 300.

[0076] Each ofthe pads 330 provided on the upper surface
of'the probe card 300 is connected to the performance board
120 via a spring pin 129 of a pin module 128 (arrow A). In the
performance board 120, a pin module 128 is connected to any
of the card connectors 126 via a connection cable 121,
thereby creating a signal transfer path from the device under
test 200 to any of the pin electronics cards 134.

[0077] The pads 340 provided on the lower surface of the
probe card 300 are connected to the pad modules 530 via the
pin modules 520, the wiring (not shown in the drawing) on the
connection substrate 510, and the connection cable 531 (ar-
row B). The pad modules 530 are connected to the pin mod-
ules 148 (arrow E). According to the above arrangement,
another signal transfer path from the device under test 200 to
any of the pin electronics cards 134 is created.

[0078] Inthisway, asignal transfer path can have a plurality
oftranstfer path pins provided on an area of a surface of the test
head facing the prober, the area not corresponding to (or not
facing) where the probe card is placed. The signal transfer
path can also have transfer path pads provided on an area of a
surface of the prober facing the test head, the area also not
corresponding to (or not facing) where the probe card is
placed, where the transfer path pads are electrically con-
nected to the transfer path pins as well as electrically con-
nected to the prober connection section. Accordingly, the
number of signal transfer paths can be increased beyond the
limitation of the package density of the transfer path pins.
Moreover, the test apparatus in the present case can be oper-
ated as in the same manner as a general test apparatus having
pads solely on a surface of the probe card facing the test head.
[0079] FIG. 11 is a view showing each constituting element
of'a test apparatus 102 according to still another embedment,
separately from each other. As shown in this drawing, the test
head including the test head main body 130 and the perfor-
mance board 120 of the test apparatus 102 has the same
structure as the test head in the test apparatus 101.

[0080] However, the signal transfer path 600 formed in the
prober 110 has a different structure. Also, as detailed later, the
structure of the probe card 301 of the test apparatus 102 is
different, and how it is mounted to the prober 110 is also
different from the other embodiments.

[0081] Inthetest apparatus 102, the signal transfer path 600
is formed to include a connection substrate 610 mounted to
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the inner upper surface of the case 112 of the prober 110 using
a screw 620. Seen from the test head side, one end of the
connection substrate 610 protrudes towards the center of the
opening 113 provided on the upper surface 111 of the case
112. Moreover, the pad modules 630 are provided above the
connection substrate 610, to be exposed on the surface of the
upper surface 111. The connection substrate 610 having this
configuration is in contact with the case 112, and so can save
space within the prober 110.

[0082] FIG. 12 shows the placement of each element on an
upper surface 111 of a prober 110. As shown in this drawing,
on the upper surface of the prober 110, a ground pad 612
formed on the end of a connection substrate 610 protrudes
towards the center of the opening 113. The pad modules 630
of the connection substrate 610 are placed to be exposed in
annular shape to surround the opening 113. Each pad module
630 includes a plurality of pads 632.

[0083] In the prober 110, mounts 640 are also provided to
protrude towards the center of the opening 113 in plan view.
A threaded hole 642 is provided through each of the mounts
640. Note that the distance between the upper surfaces of the
ground pads 612 of the connection substrate 610 and the
mounts 640 and the upper surface 111 of the case 112 is equal
to the thickness of the probe card 301.

[0084] FIG. 13 is a view of the probe card 301 in the test
apparatus 102, seen from the prober 110 (i.e. looked up at
from below). Note that the structure of the upper surface of
this probe card 301 looking down from the test head (i.e.
looked down from above) is equal to the structure ofthe probe
card 300.

[0085] As shown in this drawing, probe pins 320 are pro-
vided in the center of'the lower surface of the probe card 301.
In addition, a pair of wide ground pads 350 are formed in arc
shapes, at respective portions of the periphery of the lower
surface of the probe card 301. These ground pads 350 are
connected to probe pins 320 that are connected to the ground
terminal of the device under test 200.

[0086] In addition, a plurality of thread holes 360 are
formed in constant spacing therebetween along the periphery
of'the probe card 301. The probe card 301 can be fixed to the
prober using screws provided through these thread holes 360,
as detailed later.

[0087] FIG. 14 is a view of the probe card 301 mounted to
the prober 110. As shown in this drawing, the probe card 301
substantially seals the opening 113. The probe card 301 is
provided with the thread holes 360, to be firmly fixed using
the screws 620 in threaded attachment with the thread holes
614 of the mounts 640 and the connection substrate 610. This
arrangement prevents shifting in position of the probe card
301.

[0088] Consequently, the height of the upper surface of the
probe card 301 is the same as the height of the upper surface
of the prober 110, to form a flat surface as a whole. Accord-
ingly, on the upper surface of the prober 110 to which the
probe card 301 is mounted, the pads 330 of the probe card 301
is aligned with the pads 632 of the pad modules 630. As a
result, the spring pins 129 and 149 of the pin modules 128 and
148 of the performance board 120 are in favorable electrical
connection with respect to each of the pads 330 and 632.
[0089] FIG. 15 is a schematic cross sectional view of the
structure of the test apparatus 102 in assembled state. As
shown in this drawing, the ground pad 612 of the connection
substrate 610 and the ground pad 350 of the probe card 301
are abutted against each other to form electric connection
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therebetween. In addition, the pin modules 148 of the perfor-
mance board 120 abut against the pad modules 630, thereby
forming a signal transfer path 600 from the ground pad 612 of
the connection substrate 610 to the pin electronics cards 134.
[0090] FIG. 16 schematically shows the structure of a sig-
nal transfer path 600 formed in the test apparatus 102. In the
drawing, the device under test 200 and the probe card 301 are
electrically connected to each other via the probe pins 320, as
shown in the arrow P in the drawing. As a result, a connection
terminal of the device under test 200 is connected to any of the
ground pads 350 and the pads 330 of the probe card 301.
[0091] Each of the pads 330 provided on the upper surface
of'the probe card 300 is connected to the performance board
120 via a spring pin 129 of a pin module 128 (arrow A). In the
performance board 120, a pin module 128 is connected to any
of the card connectors 126 via a connection cable 121,
thereby creating a signal transfer path from the device under
test 200 to any of the pin electronics cards 134.

[0092] On the other hand, a ground pad 350 on the lower
surface of the probe card 300 is connected to a pad module
630 via wiring (not shown in the drawing) on the connection
substrate 610 (arrow F). A pad module 530 is connected to a
pin module 148 (arrow G). According to the above arrange-
ment, another signal transfer path from the device under test
200 to any of the pin electronics cards 134 is created.

[0093] In this way, the test head may be electrically con-
nected to a ground terminal ofa device under test on a path via
the transfer path, and be electrically connected to a signal
terminal of the device under test on a path via the test head
pins. This helps reduce the number of constituting elements
of the transfer circuit.

[0094] Moreover, there may be also provided a fixing sec-
tion for fixing the probe card to the prober so that the height of
the surface of the probe card facing the test head is substan-
tially equal to the height of the surface of the prober facing the
test head. This arrangement can ensure that the transfer path
formed in the area outside the probe card exhibits high quality
electric connection, which is equal to the connection between
the test head and the probe card.

[0095] Asdetailed above, the test apparatuses 100,101, and
102 are able to increase the number of signal transfer paths
from a device under test to a test head, without changing the
size of the probe card. Accordingly, the test apparatuses 100,
101, and 102 can be used as a general test apparatus, as well
as testing, using a multitude of signal transfer paths, any
device under test having a great number of terminal pads such
as a liquid crystal display device driving apparatus.

[0096] Although some aspects of the present invention
have been described by way of exemplary embodiments, it
should be understood that those skilled in the art might make
many changes and substitutions without departing from the
spirit and the scope of the present invention which is defined
only by the appended claims.

What is claimed is:
1. A test apparatus for testing a device under test, compris-
ing:

a test head that communicates a signal with the device
under test and tests the device under test;

a prober on which the device under test is mounted; and

aprobe card thatis positioned between the test head and the
prober and that transfers a signal between the test head
and the device under test, wherein
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the test head includes a plurality of test head pins on a
surface of the test head facing the probe card, the plu-
rality of testhead pins being electrically connected to the
probe card,

the probe card includes: a plurality of probe pins that are
provided on a surface of the probe card facing the prober
and that are electrically connected to a terminal of the
device under test; a plurality of test head pads that are
provided on a surface of the probe card facing the test
head and that are electrically connected to the test head
pins and to the probe pins; and prober pads that are
provided on a surface of the probe card facing the prober
and that are electrically connected to the probe pins, and

the prober includes: a prober connection section that is
provided on a surface of the prober facing the probe card
and that is electrically connected to the prober pads; and
a transfer path that transfers a signal between the test
head and the prober connection section.

2. The test apparatus according to claim 1, wherein

the test head communicates, on a path via the transfer path,
a low frequency signal with the device under test, and
communicates a signal of a frequency higher than the
low frequency signal on a path via the test head pins.

3. The test apparatus according to claim 2, wherein

the test head is electrically connected to a ground terminal
of'the device under test on the path via the transfer path,
and is electrically connected to a signal terminal of the
device under test on the path via the test head pins.

4. The test apparatus according to claim 1, wherein

the transfer path includes:

a test head connector electrically connected to the test
head;

a prober connector electrically connected to the prober
connection section; and

a cable electrically connecting the test head connector to
the prober connector.

5. The test apparatus according to claim 1, wherein

the transfer path includes:

aplurality of transfer path pins provided on a surface of the
test head facing the prober, so as not to face the probe
card; and
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a plurality of transfer path pads provided on a surface of the
prober facing the test head, so as not to face the probe
card, the plurality of transfer path pads being electrically
connected to the transfer path pins and to the prober
connection section.

6. The test apparatus according to claim 5, further compris-

ing:

a fixing section that fixes the probe card to the prober so that
aheight of a surface of the probe card facing the test head
is substantially equal to a height of the surface of the
prober facing the test head.

7. The test apparatus according to claim 5, wherein

the transfer path pins are provided to surround the probe
card.

8. A probe card provided between a test head and a prober
within a test apparatus that tests a device under test, the test
head communicating a signal with the device under test and
testing the device under test, and the prober having the device
under test mounted thereon,

the probe card transferring a signal between the test head
and the device under test and comprising:

a plurality of probe pins that are provided on a surface of
the probe card facing the prober and that are electrically
connected to a terminal of the device under test;

a plurality of test head pads that are provided on a surface
of the probe card facing the test head and that are elec-
trically connected to test head pins on the test head and
to the probe pins; and

prober pads provided on a surface of the probe card facing
the prober, electrically connected to a prober connection
section on the prober, electrically connected to the test
head via a transfer path, and electrically connected to the
probe pins, where the transfer path connects the prober
connection section to the test head.
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